Introduction
Teenage and young adulthood is a significant time of personal, psychological, social, and physical development, and a cancer diagnosis and treatment significantly interrupts this developmental process. 1, 2 Additionally, cancer treatment can involve periods of isolation from peer networks, which can have a significant and long-lasting impact on young people's social maturity and relationships. 3 An increasing focus on cancer in young people has led to increased understanding of the unmet psychosocial needs of The Internet is a fully integrated part of daily life for young people; thus, it is important that online services are developed to maximize the potential of the Internet to support young people with cancer. Patients turn to online resources for information and support, partly due to round-the-clock accessibility, anonymity, and availability of smart phones. 5 Social media platforms are ever-evolving and expanding, providing an accessible medium for young people with cancer to socialize, communicate with peers, and to share information and experiences both during and after treatment. The Internet offers support in several ways: seeking information about their cancer and treatment; learning healthy coping mechanisms and behaviors; and gaining support/advice from peers with similar experiences. 6 Despite increasing use, the online information needs of young people with cancer and how much these needs are being met by current resources has not been systematically investigated. Previous consultation carried out by Teenage Cancer Trust, a UK charity supporting young people with cancer (personal communication), demonstrated variation in preferences of how information is delivered. For example, information about cancer types was preferentially delivered by text, information about "being diagnosed" was preferentially delivered by a film featuring a health care professional, and information about "what to expect during treatment" by a film featuring a young person sharing his/her own experiences. This indicates that a uniform approach to the format and delivery of information would not suit this population. We have previously shown that the "who, what and when" of information delivery is one of the "arts" of "age-appropriate care", and the tenet of specialist teenage and young adult (TYA) cancer care in England. 7 In addition to online information seeking, there is expanding use among young people of engaging with online resources and platforms to access peer support. 8, 9 Previous studies have shown that young people use online social networking platforms to gather and share stories and provide emotional support for each other. 1, 6, 10 While existing social media platforms, such as Facebook, host many of these interactions, little is understood about how the use of social media can be optimized to encourage and enhance social support for young people living with and beyond cancer. 1 The challenges of providing online/ digital support for young people are numerous, and multiple disease types and a wide range of life stage commitments considerably increase the amount of information sought as well as creating a diversity of emotional needs.
We aimed to find out when, how, and what information and support young people with cancer were searching for, whether these resources were helpful, and how they could be improved.
Materials and methods
This was a Participatory Action Research study. 11 This method facilitates feedback to stakeholders in a responsive framework, which ensures that recommendations generated from the study were acceptable to young people with cancer.
User involvement
The BRIGHTLIGHT Young Advisory Panel (YAP) is a group of 20 young people with a previous cancer diagnosis, who are integral in the design and conduct of BRIGHTLIGHT, the national evaluation of TYA cancer services in England. 9, 12 We held a workshop with the YAP utilizing their research experience and these data were used to establish suitable data collection methods.
study participants
This was a multicenter study recruiting young people from three TYA cancer services in England. We aimed to recruit 30 young people aged 13-24 years with a cancer diagnosis within the last 5 years. Young people were eligible to take part in the study if they were aged 13-24 years at cancer diagnosis and could communicate in English. Eligible young people were identified and recruited by their health care teams. Written consent was obtained at the time of workshop/interview.
ethical approval
The study was approved by the Health Research Authority, London Brent National Health Service Research Ethics Committee (16/LO/1661) and Research & Development Departments at each participating hospital. Written informed consent was obtained from all the participants, and where the young person was <16 years old, parental consent was also obtained.
Data collection
Data were collected through workshops and individual interviews. The workshops were held in a mix of clinical and nonclinical environments. The interviews were all conducted in the clinical environment. Workshops/interviews were digitally recorded and transcribed verbatim for analysis.
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Workshops
The workshops consisted of interactive activities and individual thought. The workshop discussions/activities centered around the following: which online resources young people accessed and when and how they used them; what they searched/used online resources for; whether these resources were helpful to them; and how they could be improved. Young people worked in small groups on a printed timeline (from the point of cancer diagnosis up to living beyond treatment) to identify what they were using the Internet for and why this was significant at that time point. This was followed by a wider group discussion, facilitated by the research team with prompts and probing for deeper insight.
interviews
Individual interviews were conducted with younger adolescents (aged 13-16 years) and those receiving treatment, as these specific subpopulations were not represented in the workshops. These were directed by a semi-structured topic guide based on the structure and content of the workshops (Supplementary material).
Analysis
The interviews and workshops were analyzed using framework analysis. 13 The transcripts were read initially for overall understanding of content and context. Initial categories and codes were identified and mapped out by one researcher (SL), which were used to build a framework for analysis. The interviews were then coded, with each reference to a specific category charted using the framework. Where additional categories or subcategories emerged, these were added to the framework iteratively. Analysis was validated by three researchers (AM, LAF, RMT). Themes were developed from the framework and a conceptual model was developed from these themes.
Results
A total of 21 young people participated in the study: 15 in the workshops and six in individual interviews (Table 1) . Some young people had experienced relapse after their initial diagnosis. Young people reported using communication platforms, entertainment sites, social media, medical websites, charity websites, and search engines to find information and support. Different online use and needs were described throughout their cancer timeline. Seven factors influenced accessing online resources: 1) Where young people were on their cancer timeline 2) External influencing factors, such as family and the environment 3) Emotional drivers 4) What young people search for online 5) Resources, websites, and digital platforms used by young people 6) Availability, accessibility, and assessment of online information and resources 7) Emotional responses to using online resources These are presented in Figure 1 before being discussed in detail with anonymized, supporting quotes from young people.
Where young people were on their cancer timeline
The cancer timeline was proposed by the YAP, in preference to traditional descriptors such as "journey" or "trajectory". The timeline included prediagnosis, diagnosis, treatment, end of treatment, and living beyond treatment. Young people had varying online needs across their cancer timeline accessed a range of websites, with particular websites notable at certain time points. Young people on treatment sought factual information from their treatment, which was distinct to those who had finished treatment.
Everything medical has definitely come from the hospital.
[Interview, young person 3] Young people on treatment spoke of using social media to keep in contact with peers, most frequently through Facebook and WhatsApp. However, they recognized that their needs may differ in the future. For those coming to the end of treatment or who had finished treatment, their online searching focused on wider holistic needs such as fertility, depression, and anxiety as well as practical information, such as advice about travel insurance.
External influencing factors
Various external influencing factors influenced whether a young person engaged with online information and resources: health care professionals; parents and family; the environment; age; and online access.
Health care professionals
Health care professionals were the main source of information for young people during their cancer treatment and influenced their online use. Three subthemes emerged relating to health care professionals and young people's online searching: attitude; sign-posting and education; and leaflets/resource provision. Health care professionals' attitude affected young people's approach to looking for information online and how they felt about it. Young people described health care professionals accepting that young people may want to look for information online, while some encouraged young people to be cautious if searching online and others actively discouraged young people to look at information on the Internet. If young people were instructed not to search online for information by a health care professional they tended to follow this advice. In contrast, some health care professionals Face-to-face interactions were an important source of information and support for young people. Moreover, leaflets provided by professionals served as a useful prompt for young people to search for specific information or charities when they got home, or at a later stage in their timeline. This highlighted the challenge for young people who are beyond treatment and not having regular interactions with health care professionals to access face-to-face support.
Parents and family
Interactions that occurred between young people and their parents/extended family in relation to online information varied widely. Parental attitudes toward the Internet influenced young people's online information seeking, with some parents sharing information found online with their children: Other young people did not share or discuss online resources with their parents. In some instances, young people actively discouraged their parents from looking online and ignored online information their family wanted to share with them. In addition to information seeking, young people described their parents' use of the Internet for communication and support and to stay in touch with family and friends, particularly during extended periods of time spent in hospital with their children. Young people reported the challenges their parents came across when using the Internet to look for information and how they struggled to find the information that they wanted:
My parents were doing a lot of research, and I do not think it helped them either, because they wanted answers just as much as I did, but neither of them could find anything.
[Workshop 3, young person 18]
The environment
In some circumstances, the environment stimulated young people to look at websites. For example, prominent branding on charity-funded units generated impetus for searching online:
On the ward I was on, it was mainly Teenage Cancer Trust, so it was all around us […] I thought I'd have a look at it.
[Workshop 1, young person 8] Other environmental triggers prompted young people to search for specific resources. For example, young people also searched for "Macmillan" because of its familiarity as a cancer charity and strong branding presence in hospitals, including uniforms of funded staff: Age Young people's age influenced the relationship they had with online resources and how they accessed them. Young people in the study spanned ages 13-24 years at diagnosis. Although young people generally had similar experiences and views in relation to their online needs, there were nuances in what they looked at and where they looked online. Younger patients discussed online computer games and using social media to speak to friends. Less of their discussion was about cancer-related information online. Those in their late TYA years demonstrated greater understanding and awareness of the challenges and risks associated with searching for information on the Internet.
Online access
The difficulties of connecting to the Internet were a recurrent issue for young people on treatment. The wireless Internet in the emotional drivers for using online resources
Emotions emerged as a driving force that mobilized young people to use the Internet to access specific information or resources. Emotional drivers were predominantly negative emotions ( Table 2 ). For example, feeling isolated and needing to talk to someone, or feeling anxious and in need of more information.
What young people look for online
Young people had several types of information needs, as well as using online applications to access peer support. The uses of online resources fell into six categories: strategies, factual information, activities, communication and support, cancer charities, and services.
strategies
Young people explained how they would use the Internet to look for strategies and advice on coping with their cancer. Strategies were related to cancer and treatment or to young people's more general holistic needs, such as social, spiritual, and psychological needs. Young people looked for strategies from information websites or from other young people through sharing advice either directly or indirectly. Reading or hearing about other young people's experiences of similar treatment helped them to know the problems they had experienced to understand how they coped. Strategies to help young people cope were frequently searched for. These included managing body image issues, insomnia, dietary and nutrition advice, their thoughts and feelings, and relationships with family and friends while going through their cancer timeline.
Factual information
Young people searched for factual information about their cancer diagnosis, prognosis, treatment, tests, and procedures. This was predominantly at the diagnosis and early treatment phases of the cancer timeline: 
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Young people with cancer: online information and support needs Activities There were several online activities that young people reported using: playing games; watching TV, films, and video clips; and using social media, messaging "Apps", and blogging. Participation in online activities was driven by the emotion of boredom and young people accessed these online resources as a means of distraction while in hospital. Additionally, young people described sharing stories and experiences with others on social media as being therapeutic: Conversely, some young people reported having no interest in looking for peer support online. This was often young people on treatment who felt that they did not need it. Peer support was not always actively sought: young people found and made friends "accidentally" through online resources such as charity Facebook pages. Overall, it was down to the young person and their individual character, preferences, and circumstance as to whether they had, or thought they would access an online peer support system.
cancer charities
Young people searched the Internet for cancer charities to see what they offered. They found reading or listening to the stories of other young people who had been through cancer helpful and reassuring. Holistic information about young people's psychosocial needs on Cancer Research UK and Macmillan Cancer Support seemed to address some, but not all their support needs. Young people explored cancer charity forums to learn and seek reassurance from others with cancer, but described not being reassured and sometimes having a negative experience while reading the charity forums. Additionally, young people referred to searching for services that were available in their local area, such as things to do while on chemotherapy.
resources, websites, and digital platforms used by young people Young people accessed a wide variety of types of online websites, resources, and applications: communication platforms, entertainment sites, social media, medical websites, charity websites, and search engines. The time these were accessed, reasons for accessing, and satisfaction with the content were variable (Table 3) . We specifically asked young people whether they had looked for available research they could participate in but none of the participants had looked for this online.
Availability, accessibility, and assessment of online information and resources
Young people spoke about the availability of information (whether they were able to find what they were looking for), the accessibility (how easy it was to find), and their assessment of the reliability and trustworthiness of information. These three core aspects influenced young people's emotional response to the resource, how they engaged with it, and potentially how they will use online resources in the future. 
Accessibility
The accessibility of certain digital resources or particular information was described as challenging in some cases: As described earlier, Google was the main search engine used by young people. They felt that Google was useful for navigating the online world and was, therefore, a pertinent part of their connection with the Internet. Often more accessible information was described in terms of its ease to find. Young people openly recognized that they often looked at the most accessible places when seeking information: the "top hits" and "top searches" on Google. Young people felt that having round-the-clock, anytime, anywhere access to information/support was a noteworthy advantage of the Internet. They accessed online resources at all times of the day and night and this influenced how they used it. For example, young people connected with cancer patients in other countries in the middle of the night.
Assessment
Young people naturally assessed the quality of the information found online and made an assessment of the credibility of the source of that information. This happened on different levels: making a reference to how well known the website was, showing some caution with trusting online information, or full awareness and understanding of the risks associated with trusting the Internet. While Google was mentioned and used regularly, there were young people who recognized that the information that they found could be false or irrelevant.
I've kind of taken the attitude from day one of not Googling anything […] I would rather just consume what is relevant to me rather than bog myself down in information that might not apply to me and might give me unrealistic expectations.
[Interview, Young Person 3] This understanding of individual differences in terms of cancer, stage, and personal needs was described as a reason to be cautious when searching for resources online. Some young people had the strong view that they could not trust the Internet for information: Others used Google to look up certain questions and queries but expressed anxieties about doing so. Some used Google as a way of linking to several information sources and, therefore, validating or discrediting the information that they found through a process of "cross-checking" information across sources. Young people were aware and understood that the Internet was an unfiltered environment, where information may or may not be true. Young people talked about preferring to visit "official sites" with "official information" which they could fully trust, influenced by being signposted to certain trustworthy websites by health care professionals. emotional responses to using online resources Young people described an array of different emotions that followed an interaction online. Positive emotional responses included feeling better, reassured, or relaxed. Young people described positive feelings of satisfaction with what they found online when it met their needs. Moreover, they described feeling reassured by the information that they found online. They enjoyed social media and communication platforms, such as Facebook, which provided them with opportunity to connect with others, particularly when they were in hospital and in a place where they were disconnected from peers and family. Other digital resources provided both entertainment and "a sense of joy" for young people, which detracted from their illness.
In contrast, young people expressed negative emotions such as feeling doomed, scared, upset, stuck, and regret for going online all emerged through the discussions with young Adolescent Health, Medicine and Therapeutics 2018:9 submit your manuscript | www.dovepress.com
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Young people with cancer: online information and support needs people. As well as with finding information online, use of communication platforms to find and talk to other cancer patients, such as forums and social networking sites, caused some young people to feel a sense of fear and anxiety:
…I regret asking her […] this girl was telling me stuff that happened to her, and then I was waiting for that to happen to me […] makes me more panicky about it. [Workshop 1, young person 12] There was also an addictive element of looking online, that once young people started, it was like a spiral and regardless of the emotional response it could be hard for them to stop looking for information online: Young people's content, formatting, and usability preferences
Young people reported what information or resources they would like to find online and how they would like it to look. Young people's ideal online resources would be personalized, simple, have real-life case studies, create opportunities for peer support, and have accessible holistic information and strategies (Table 4) .
Discussion
The results of this study underline several key findings. The Internet is an integral part of a young person's experience of cancer encompassing diagnosis, treatment, and the accompanying holistic and practical needs that young people experience and this persists after treatment has finished. This is consistent with previous studies where it has been shown that young people with cancer are active online and accessing a range of health care-related online resources. 11, 14, 15 For the first time we have shown distinct patterns of online use dependent on where young people are on their cancer timeline and that Internet searching is often driven by negative emotion. Factual information needs about cancer were generally well met by reputable cancer charity sites; however, young people had substantial unmet needs around peer support and holistic and practical information.
Young people on treatment had their information needs met by their treatment team. This corroborated a previous study where the majority of young people acquired information about their diagnosis and managing their cancer from the multidisciplinary team caring for them.
14 In our study young people on treatment predominantly used the Internet for entertainment, playing games, and watching television and films. Young people discussed the positive impact this had on their time in hospital. Little is discussed in previous studies about the importance of the Internet for entertainment which is a key study finding. Young people on treatment also used the Internet to keep in touch with family and friends, both existing friends and people they had met during treatment.
Young people in our study used the Internet to search for factual information about their cancer diagnosis, prognosis, side effects, and treatment. Other studies have reported that young people with cancer and other forms of ongoing health needs look online to seek this type of information. 8, 14, [16] [17] [18] and that learning about this was an important coping strategy. 8, 14 In this study young people sought factual information about cancer and cited readily available and accessible useful resources such as Cancer Research UK and Macmillan Cancer Support (both nationwide charitable organizations) 14 Young people recognized that there was myriad of websites available and that it was easier to use a search engine such as Google to pursue specific information. Conversely, some young people in our study could not remember what websites they had looked at and those with a rare cancer type struggled to find any information at all. This shows that despite the existence of many cancer-specific websites, navigating the current online landscape is not always straightforward for young people with cancer, particularly those with rare cancers.
Our study has shown that as young people progress toward the end/finish treatment their online information and support needs increase. This was the phase of the cancer timeline where young people most actively sought psychosocial, holistic support and a network of peer support. Young people searched for strategies to help manage issues such as body image, nutrition, and wellbeing and described frequently struggling to find the information they were looking for. This suggested an important unmet need of holistic information, such as psychosocial, emotional, and practical lifestylerelated information for this group, particularly when young people end treatment and have less contact with health care professionals. This aligned with previous reports of young people requiring education and support around healthy lifestyles, ongoing self-care, and screening. 8, 14, 16, [19] [20] [21] Similar to other studies, 21, 22 we found that after cancer treatment, young people want more practical information related to issues surrounding health insurance and financial support.
Our findings showed that at the end of cancer treatment and beyond, young people felt concern about their peer networks, even though they may have been reluctant to participate in peer support programs during treatment. This supports previous findings that some young people do not want to be part of a group that clearly identifies them as having cancer. 8 Their desire to access cancer information and support changes over time and goes through phases. 4, 8 We identified a number of drivers of online searching including age and external factors such as the attitudes of health care professionals and parents to using the Internet, and their environment. In our study, young people discussed being signposted to specific websites by health care professionals and being more likely to look at a resource as a result of being signposted to it. Similarly, Abrol et al 14 found that young people used online resources that were recommended to them by the health care professionals from their cancer service. In addition to differences depending on cancer timeline our findings showed differences across the age range in terms of online use, needs, and preferences of online resources. Further work is required to understand the differences across the TYA age range. Potential influencing factors could be increased autonomy, resilience, confidence, and experience in digital environments. 8 A key finding of our study is that online use was driven by negative emotions such as fear, embarrassment, isolation, and panic. This can assist us to better understand the motivators for young people seeking online information or support and, therefore, support them in their searching. To date, little is known on how emotions influence how young people with cancer interact with the Internet. Previous studies have recognized isolation as an emotion driving young people to search for peer support. 15, 16, 23 Young people spoke about the challenges of availability, accessibility, and the reliability of information online. They expressed uncertainty around the validity of information, or whether it was relevant to their situation and disease. Likewise, reliability of the information available online was acknowledged in other studies as being challenging with an additional challenge being confusing medical "jargon". 8, 18 Challenges about jargon did not emerge in our study findings as the cancer websites commonly cited by young people in our study were described to be clear and understandable.
Young people did not express a particular desire for audiovisual content online as we may have anticipated; however, they wanted online information to be presented in a simple way and to include real-life examples and case studies, particularly to help them to deal with their thoughts and feelings. One way of meeting these needs would be the production of videos where young people explore their own real-life experiences of such issues. Young people have previously expressed wanting a medium to connect and share experiences with other young people as a source of emotional support. 8 The lack of good quality information available online written at a level targeted toward the TYA age group is recognized, 8 and young people would like information available in different ways such as audiovisual content. 18 
strengths and limitations
Our study had a number of limitations; we aimed to include 30 young people and managed to recruit 21; therefore, some experiences may not have been captured. Despite this, 70% target recruitment for this population is impressive. Additionally, a number of young people declined to participate as they did not use the Internet to seek information and thought the study was not relevant to them; consequently we have not Adolescent Health, Medicine and Therapeutics 2018:9 submit your manuscript | www.dovepress.com
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Young people with cancer: online information and support needs captured the views of those who do not seek information on the Internet and why they chose not to.
The majority of our participants were treated at TYA Principal Treatment Centers in England and the experiences of those treated outside of a Principal Treatment Center may differ particularly on treatment needs. However, despite these limitations the findings from our study make an important contribution to the evidence, most notably the model of influencing factors for online use. We managed to capture a range of ages, treatment experiences, and cancer types, and while the study population may be small the data collection methods enabled in-depth data collection.
Conclusion
Our study showed that there is significant unmet need for satisfactory holistic information and strategies surrounding issues such as fertility, anxiety and depression, and brain fog. Young people wanted online resources where they could meet others with similar experiences. Particularly, young people would like to do this earlier on in their cancer timeline rather than toward the end of or beyond their treatment. Young people who were undergoing treatment exhibited significantly different online use patterns than those who had finished treatment, in that they used the Internet to keep in touch with friends and family and pass the time. In this study, young people on treatment had their information needs met by their treatment teams so did not require online resources.
Despite general satisfaction with a number of online resources and a willingness to provide suggestions for improvements a key message was that any online resource would be unlikely to be superior or take preference to a faceto-face consultation with a knowledgeable expert. However, this could be another young person with relevant experience and not just a professional. Moreover, it is important to note that digital and online needs and preferences are individual, so one format of information delivery will not apply to all.
research and practice implications
Understanding how young people's information and support needs change in different phases of their cancer timeline is critical to tailoring online cancer information for their use. This can inform professionals and developers of online materials to tailor resources to provide young people with the most useful information at the time when they require it most. Online resources need to be highly visible, provided by accredited providers and easily accessible through search engines to ensure young people find and use them.
We cannot assume that young people are digital natives or that online support and information are preferable. The Internet should therefore be used as a tool to enhance faceto-face interactions with professionals. Given the pivotal role of health care professionals as mediators of online searching, an accredited list of online resources to guide young people through dependent on where they are on their timeline would be beneficial. Being aware of the emotional drivers and responses that young people have to online information and using online resources could assist us in shaping online platforms that are sensitive to this. Further, as health care professionals if young people tell us they have been searching online then being responsive to the emotion which is driving the searching may assist in diminishing that negative emotion.
Further research is required around the online needs of young people being treated outside of TYA Principal Treatment Centers as their needs may differ to those young people in our study. The information and support needs of the parents and caregivers of young people are also worthy of exploration as a number of young people spoke about managing their parents' Internet searching and a lack of suitable resource for them. Further research examining different needs across the TYA age range would also be beneficial to further tailoring online needs of this group.
In conclusion, suitably tailored online resources would harness existing cancer information and develop young person-focused holistic and practical information. A welldesigned resource has the potential to reduce anxiety, improve patient well-being and ultimately outcomes for young people with cancer.
